Cytomegalovirus (CMV) is a frequent cause of congenital infection in humans in all regions of the world. In contrast to most congenital viral infections, congenital CMV infection and disease have been consistently demonstrated in populations with a high seroprevalence. Three hundred pregnant women were studied prospectively in their 1st, 2nd and 3rd trimester to determine the seroprevalence and seroconversion of CMV in pregnancy. After birth, babies were also tested for anti CMV IgM to determine the rate of birth prevalence. Anti CMV IgG and IgM tests were performed by chemiluminescence methods. All 300 (100%) pregnant women were anti CMV IgG positive and 180 (60%) were subsequently anti CMV IgM positive during different trimesters of pregnancy. Birth prevalence of CMV IgM antibody was 1.3% among babies of anti CMV IgM positive mothers whereas none in CMV IgM negative mothers (OR 1.01, 95% CI .996-1.027). It may be concluded that CMV IgG seroprevalence is high among Bangladeshi pregnant women and the rate of CMV reactivation is also high during pregnancy. Despite protection by maternal immunity a certain percent of babies acquire congenital CMV infection.
Introduction
Cytomegalovirus (CMV) is a common cause of congenital infection in humans in all regions of the world, with an incidence between 0.3% and 2.4% of all live births. 1, 2 Infection is more prevalent in underdeveloped countries and among lower socioeconomic groups in developed countries. 1 Approximately 10 to 15% infants infected with congenital CMV exhibit clinically apparent or symptomatic form of the disease, characterized by petechiae, hepatomegaly, splenomegaly, jaundice, periventricular calcifications, microcephaly, hearing impairment and chorioretinitis. The remaining 85 to 90% infected infants are asymptomatic at birth, but 15% of them will develop delayed sequel like sensorineural hearing loss, mental retardation, and neurologic deficits. [3] [4] [5] In contrast to most congenital viral infections, congenital CMV infection and disease can occur in children born to women with preexisting immunity to CMV. 6 The incidence of congenital infection depends on epidemiological characteristics of the population, in particular, the maternal CMV seroprevalence.
Presence of maternal antibody to CMV before conception provides substantial protection against intrauterine transmission of virus and severe foetal infections. Protection, however, is incomplete, and congenital CMV infection may follow recurrent maternal infection. 6, 7 Symptomatic congenital CMV infection after a recurrent maternal infection occurs more frequently than previously documented. [6] [7] [8] This study was designed to determine the seroprevalence and seroconversion of CMV in pregnancy as well as the birth prevalence of congenital CMV infection among neonates in a cohort of pregnant women of Bangladesh.
Material and Methods
This cross sectional, prospective study was conducted during July 2013 to June 2014. A total of 700 pregnant women were interviewed attending the outpatient Department of Gynaecology and Obstetrics, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka for their anti-natal checkup. From them, 600 pregnant women were selected according to selection criteria. Among 600 pregnant women 300 were randomly recruited by table of random  numbers (every 2 nd patients were included in the study). After taking informed written consent approximately 5 ml venous blood was collected with all aseptic precautions to assess the anti CMV IgG and IgM status in their pregnancy. Serum was separated and stored at -20 0 c until tested. All of them were followed up in every trimester till delivery to determine their CMV antibody status. Babies were also tested for anti CMV IgM to determine the rate of birth prevalence of congenital CMV infection. Anti CMV IgG and IgM tests were performed in the Department of Virology, Bangabandhu Sheikh Mujib Medical University, Dhaka using chemiluminescence method (LKCV1, LKCM1, Siemens, UK) according to the manufacturer instructions. This method was performed in Immulite Automated Immunoassay System (DPC Immunlite, Germany 49-6032-994-00. Certificate No: A3493. ISO 13485:1996).
CMV IgG and IgM assay was based on solid phase chemiluminescent enzyme immunoassay. The DPC Immulite is an automated random access immulite analyzer. CMV IgG and IgM assay utilized the specific antigen coated polystyrine bead as the solid phase. The bead was dispensed in a reaction tube (test unit) which served as the vessel for the incubation, reaction, wash, and signal development processes. Diluted sample was dispensed in the sample cup and placed into bar coded sample cup holder. Sample cup holders were placed on the load platform of Immulite serially and bar coated test units were placed after each of the sample cup holder. Then the sample was dispensed into the test unit (automatically) and allowed 30 minutes incubation. Unbound material was then removed by spinning the test unit at high speed. The fluid contents were transferred to a co-axial space of the test unit. The alkaline Phosphatase-labeled monoclonal murine anti human IgG was then added and another 30 minutes incubation was followed. Once the test unit was washed, a luminogenic substrate, a phosphate ester of adamentyldioxitane was added. In the luminogenic reaction the substrate was dephosphorylated into an unstable anion intermediate by the alkaline phosphatase conjugate captured on the bead. The unstable intermediate emits a photon upon decomposition.
The photon counts were measured with a photomultipelier tube (PMT) as counts per second (CPS) were converted to analyte concentrate using stored master curves, printed report from each sample was generated by the system computer.
SPSS (version 21) software was employed to analyse the data. Categorical variables were analysed using Chi square test, while logistic regression test was used to calculate adjusted ORs of CMV seroprevalence in successive bivariate models. Statistical level of significance was considered at p<0.05.
Results
The demographic characteristics of the study population are shown in table I. The mean age was 25.01 years and their age range was18-38 years. Data showed that there was no significant association between the age of study subjects and the prevalence of anti CMV-IgM positivity (p=0.128). Prevalence of anti CMV-IgM positivity was more among 21-30 years age group which was not statistically significant. Prevalence of anti CMV-IgM positivity was significantly higher in pregnant women from urban area (p=0.05). Majority of the pregnant women of this study were Muslims (94.3%), housewives (88.3%), residents of urban areas (81%) and 68% of them had more than 5 years of schooling (table I) . Amongst the pregnant women 47 (15.67%) were of parity ≥ 3, 182 (60.66%) of parity 1-2 while 71 (23.67%) were primigravidae. There was no association between parity/gravida and birth prevalence of CMV (p=0.95).
Data showed that there was no association between socioeconomic status and CMV infection (anti CMV IgM positivity) among pregnant women (p=0.287). Prevalence of CMV infection (anti CMV IgM positivity) was only 5.7% in upper class group (figure I). Among the total 300 pregnant women,76.3% women were of average nutrition and 17.3% were of under nutrition (figure II) and there was no significant association between nutritional status and CMV infection among pregnant women (p=0.07) . No obese (BMI of 30 or higher) pregnant women was to be found among the study population. 
Discussion

Cytomegalovirus (CMV) infection is a common viral infection in pregnancy.
9 Percentage of seropositivity varies among pregnant women from different countries and socioeconomic groups. A rough correlation exists between the prevalence of antibody and the socioeconomic conditions of the population. The prevalence of antibody is significantly higher in developing countries of Africa and Southeast Asia, whereas it is low in Europe, Australia, and parts of North America. 9 Various studies have demonstrated that the prevalence of antibody is significantly higher (85-100%) in India, 87.8% in Japan, 82% in Alabama, 100% in Entebbe and Fiji, whereas 57% in Washington USA and 44% in. Oxford UK. [10] [11] [12] [13] Serological surveys from different parts of India have shown 80-90% prevalence of CMV IgG antibodies in women of childbearing age. 14 Satilmis et al showed the rate of seroprevalence was 98.5% among pregnant woman from Turkey. 15 This study demonstrated that 100% pregnant women were seropositive in their first antenatal visit, reflecting a high seroprevalance in Bangladesh. High seroprevalence (97%) was also observed in another study from Bangladesh. 16 Redwan et al showed 83.6% prevalence in Bagladeshi population. 17 Ashrafunnesa et al observed slightly lower but still a high prevalence (68.6%) in antenatal population in Bangladesh. Socioeconomic status, level of education might be responsible for the high prevalence of 
Nutritional status
Under nutrition Over nutrition Average nutrition CMV. 18 CMV prevalence among pregnant women might also be affected by having children. 19, 20 In this study, 91.3% pregnant women belong to middle class and below middle class groups, 66.3% had ≤10 years of schooling and 76.33% had children.
Pregnancy is associated with a functional immunosuppression and, thus, may increase the risk of acquiring infections. 21 Due to latency and periodic reactivation of CMV, transmission in utero may follow either primary or reactivation of latent infection. This study demonstrated that among all the CMV IgG seropositive women 180 (60%) became CMV IgM positive during some point of their pregnancy. As CMV seroprevalance is high in Bangladesh and mothers were already CMV IgG positive, these 180 (60%) cases may be considered as reactivation of CMV during pregnancy. The prevalence of congenital infection was 1.3% in this study. In India congenital CMV infection was observed in 2.4%. 8 In a study from Sapporo, Japan, the rate of congenital infection was reported to be 0.31%. Of them, 13.5% were symptomatic at birth, 5 to 17% of them were likely to develop progressive sensorineural hearing hearing loss within their first 4 years of life. 22 Congenital infection due to primary maternal infection is usually associated with more severe sequel. 6 Cytomegalovirus infection frequently occurs despite substantial humeral immunity in mothers, which is most often due to reactivation of latent virus. 23, 24 In fact, in some populations intrauterine cytomegalovirus infections are predominantly associated with reactivation of maternal infections. Stagno et al reported that the prevalence of congenital infection was 3.4% in an immune population. 12 Despite the apparent lack of protection, maternal immunity may still exert a beneficial effect by reducing the virulence of infection in the fetus and developing infant. Recently it was demonstrated that reactivation or recurrent infection can cause severe fetal sequel despite maternal preexisting immunity. It has been suggested that the possibility of recurrences and unfavourable outcome may be related to reinfection by a new viral strain. 7 A study from India reported that all 9 (2.1%) CMV positive infants were born to mothers who were CMV seropositive at the first antenatal visit. 8 Among them one child had hepatosplenomegaly at birth while another child had mild unilateral hearing loss at 4 months of age.Another study from United Kingdom also showed symptomatic CMV infection at birth (18 %) in infants of the primary-infection group. After a mean follow-up of 4.7 years, one or more sequelae were seen in 25% of the primaryinfection group and in 8% of the recurrentinfection group. Sensorineural hearing loss was found in 15 percent of those in the primaryinfection group and in only 5% of those in the recurrent-infection group. Bilateral hearing loss was identified only among children in the primary-infection group (8%). 6 
Conclusion
Based on this study, it may be concluded that CMV IgG seroprevalence is high among Bangladeshi women, and the rate of CMV reactivation is also high during pregnancy. Despite the protection of maternal immunity, a certain percentage of babies acquire congenital CMV infection. In this context, it may be recommended that a screening program for CMV IgG and IgM antibodies should be conducted at the first antenatal visit. Considering the high risk of mother-fetus transmission and fetal damage, prenatal diagnosis should be recommended to women with primary CMV infection. To determine the manifestations and long term sequel of congenital CMV infection, conduction of longitudinal studies are thus suggested.
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